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We, RUHRCHEMIE AKTDSNGESELLSCHAFr, 

of Obechausen-Holten, Germany, a Gennan 
jomt-sto(^ Company, do hereby dedaie the 
invention, for which we pray that a patent 
5 may be granted to us, and the me^od by 
which it is to be pertormeda to be par- 
ticulaiiy described m and by the followmg 
statement: — 
The mvention relates to improvements m 
10 the neutralization of sulphonic adds. 

Alkyl, aryl or alkyl-aiyl sulphonic adds 
are neutralized with alkalies dther inter- 
mrttently or in continuous manner for the 
manufacture of sulphonates. 

A very common method of carrying out the 
neutralization has been to dissolve die 
sulphonic add in water and to treat the solur 
tion so formed with an aqueous solution of an 
alkali-metal hydroxide. After neutralization, 
20 the water added together widi that formed 
during the reacdon is removed by evapora- 
tion or atomization in known manner. One 
particular mode of effecting the neutraliza- 
ticm by this method has been to use a rapidly 
25 rotating plate provided with jets, the 
sulphonic add and the aqueous alkali solution 
being poured on to the rotating plate. The 
rotating plate scatters the mixture of die re- 
actants 'm fine particles into a reaction 
30 chamber into whidi hot air is simultaneously 
blown. The immediate end product may con- 
stitute a dried wadxing agent or detergent. 
These well-known meAods are unsatisfactory 
as lelativdy large quantities of water have 
35 to be evaporated. Fiffdiermorc, such naethods 
do not permit the aqueous alkali-metal 
hydroxide to be replaced by an aqueous solu- 
tion of an alkali-metal carbonate ance the 
use of the latter leads to the formation of an 
40 excessive amount of foam. 

One proposal which has been made to 
avoid the formation of foam in the neutrali- 
sation of sulphonated products with carbon- 
ates or bicaibonates consists in effecting the 
45 neutralization in the absence of a diliKnt other 
than water formed in tS^ nmiralL^tion or 
added in sudi a proportion that die mixture 



will contain at every stage of the neutndizar- 
tion a proportion of water, less than 40% 
and less tiwn a proportion which causes foam- 50 
ing of tlie mass. 
It has now been found that sulphonic adds, 
wHi v^p^d determents uoon 
neutralization, may be neutralized in an 
advantageous manner by intimately admixing 55 
the adds with a dry alkali-metal carbonate 
and/or a dry alkaU-metal hydroxide, the 
admixing being Effected in a zone into which 
the zeactants are grayed in finely divided 
form. 



Aca>rding to the invention dieref ore, a 
process for the neutralization of a su^honic 
add comprises intimatdy admixing the add 
vrith a dry alkali-metal hydroxide and/or 
carbonate by spraying the reactants simul- 65 
taneously and in finely-divided form iato a 
reaction zone, 

A small quantity of water may be used 
with advantage to accelerate the reaction and 
die quantity of water so used need not exceed 
10«15:% by wdgjit of the sulphonic add. 
The water is dther contained in or admixed 
with the sulphonic add prior to admixture of 
the add with the dry carbonate or hydroxide, 
or the water is introiduced ^arately into die 
reaction zone during the neutralization. 
Alternatively, part of the water may be ad- 
mixed with the add whilst the remainder of 
die water is introduced separatdy into the 
reaction zone during the neutralization. 

If the state of division of the reactants is 
Buffidendy fine, the neutralization may be 
completed in a rdativdy short time. The 
quantity of alkaU-metal carbonate and/or 
hydroxide used should be at least suf&dent to 
neutralize the sulphonic add. Where an 
alkali-metal carbonate is used in the process 
according to the invention, the evolution of 
carbon (Soxide will not lead to any difficulties. 

Hie spraying or atomization of the liquid 
sulphonic add can be effected in known 
manner, for example throu^ nozzles or on 
jspidly rotating discs. The fine distribution 
of the dry alkali-metal carbonates or 
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hydroxides can also be effectwi by means of 
a nozzle, in \rfrich case the required amount 
of die conq)letely dry and findy pulverized 
alkali-metal compound is introduced into the 
5 reaction zone by means of a gas, such as air, 
under pressure. The sprayed or atomiz^ 
stream of sulphonic add is directed towards 
±e stream of the finely divided alkaH-metal 
carbonate or hydroxide so that an intimate 
10 contacting or admixture of the two finety 
dispersed reactants is obtained, A mixture of 
this kmd is fairly easily obtained by a suit- 
able arrangement of the spray nozzles or oth^ 
dispersion means. The reactants may witn 
15 advantage be sprayed into the reaction zone 
through the same nozzle. 

By omtrolling the amount of air used for 
injecting the dry, pulverized alkaH-metal 
carbonate or hydroxide, as well as by blowing 
additional amounts of air into the reactton 
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in the reaction can be easily regulated so 
that the reaction temperature is l^t below 
a determined upper limit. 

Various types of apparatus may be used 
for carrying out lie process according to the 
invention, sufficient space for intermixii^ the 
reactants being provided so that a sufficiently 
long patii is available for the sprayed 
30 material before it is prevented from ftmhcr 
conversion, for example on the walls of the 
reaction vessel 

The process according to the invention 
may, for example be carried out in vertical 
towers in which the reactants are sprayed from 
the top towards the bottom. The spraymg 
means for the sulphonic adds and for die 
pulverized, dcy alkali-metal carbonates or 
hydroxides, or die single spray nozzle for 
40 bodi media, are provided at a suitable posi- 
tion in tie iq>per part of the tower. 
Thorough distribution of Ae reactants cam 
also be accomplished in such manner that the 
spray is directed from the bottom towards 
45 the top of the tower. In this way, the sprayed 
material, which finally collects at the bottom 
of the tower, passes through ahnost twice me 
distance and, furthermore, has a longer resi- 
dence time in the free space when falling tiian 
when the spraying is done from the top 
toward the bottom. The readence time of 
the sprayed product can be further 
prolonged by blowing air tangentially into the 
tower at several places, which blowing vml 
55 produre a rotary motion of the sprayed 
materiaL , 

The sprayed material, which collects at the 
bottom of the towa:, is a firm foamy mass 
the reaction of vMch is not complete. The 
(50 mass is removed from the tower, for example 
with scrapers, and the removal may be con- 
tinuous or intermittent. From 30 to 120 
minutes are required for the mass to be com- 
pletely neutralized. The mass may remain in 
65 the tower for the requisite period or it may 



50 



be removed from the tower, for example by 
a conveyor beli^ as it reaches the bottom and 
may then be stored for a period sufficient for 
completion of the neutralization. As neutrah- 
zation proceeds, ±e product becomes firmer 
and it can be homogenized by rollers, and an 
if necessary be treated witii hot air in order 
to dry it completely. When using suitably 
placed spray nozzles for the reactants, ^ 
neutrahzation of die sulphonic adds can be 
carried out without any, or only a small 
addition, of water, so that no great amount of 
energy is needed for evaporation of die water. 
Furthermore, a high ouq)ut with sunple 
apparatus and end products which are com- 
pletely neutralized, are readUy obteined. 

The invention is illustrated by the follow- 
ing examples: 

Example 1. 
20 kilograms per hour of a sulphonic aad, 
nrnduced bv sulohonating a mono- 
dM-bemzene the alkyl chain of whidi oon- 
tamed 10 carbon atoms, was sprayed from 
the bottom towards die top of a tower 4 
metres in height and 1.5 mettes in diameter, 
by means of a spray nozzle placed in the 
lower part of die tower. The sulphonic aad 
had been previously diluted widi S% of water 
and contained 1.84 kOograms of sulphuric 
add. The atomization was effected by means 
of a current of air into which 5.6 kilograms 
of finely pulverized and anhydrous sodium 
carbonate (96% Na^COj) were injected per 
hour. The pulverized material coUected at the 
bottom of the tower and was continuously 
removed by means of a scraper. After storage 
for one hour, it was homogenized by means 
of rollers and then completely dried by a hot 
air blower. The finished product was substan- 
tially pure white in colour, contained 15% 
of inorganic salts and 85% of sodium 
su^honatCi^ and its reaction was neutral. 
Example 2. 
A mono-alkyl-benzene fraction was obtained 
by distillation of the mixture obtamed upon 
the alkylation of benzene with a chlorinated 
Cia petroleum fraction. Aromatic hydro- 
carbons had been removed from the C12 
petroleum fraction prior to dilorination and 
the fraction subjected to dilorination had a 
content of 75% of aliphatic compounds and 
of 25 % of naphthenic compounds. The mono- 
alkyl benzene fraction was sulphonated with 
concentrated sulphuric acid renting in a re- 
action product which consisted of 86.7'^o by 
weight of sulphonic add, 9.3% by weight of 
sulphuric add and 4.0% by wei^t of water. 
Tliis sulphonation mixture was grayed down- 
wardly from the top of a tower 4 metres in 
hdght and 2 metres in diameter, by means of 
a spray nozzle placed in the upper part of 
the tower. The atomization was effected by 
means of an air current into %vhich 42 kilo- 
grams of very finely pulverized anhydrous 
sodium carbonate was injected per hour. The 



70 



76 



SO 



8.^ 



90 



95 



100 



lOu 



llO 



116 



120 



125 



130/ 



707^94 



sprayed material collected at the bottom of 
tower. After storage for 2 hours, neutrali- 
zation was found to be complete. The salt 
was ronoved and completely dried with hot 
5 air having a temperature of 80° C. The 
neutralized product consisted of 84% of 
sodium sulphonate and 16% of inorganic 
salts. 

£XAMFI£ 3. 

10 A sulphonation mixture obtained by 
sulphonatmg a mono-alkyl-benzene having 9 
carbon atoms in its attyl side chain and 
whichj after the addition of water, consisted 
of 76.2% by weight of sulphonic add, 7.51% 
i5 by weight of sulphuric add and 16.3i% by 
wdght of water, was grayed at a rate of 8 
idiograms per hour throu^ a nozzle placed 
in file upper part of a tower 4 metres in 
height and 2 metres in diameter. The spray- 
20ing or atomization of the .sulphonadon mix- 
ture was effected by means of a current of air 
charged with powdered, anhydrous sodium 
carbonate, 2 kilograms of the carbonate being 
injected per hour. In the lower part of the 
25 tower 40 m' per hour of air heated to 50** C. 
were simultaneously blown in tangentially. 
The reaction product collected at the bottom 
of ±e tower. After a residence tune of 45 
minutes, the reaction product was completely 
30 neutral and it was removed from the tower. 
It contained 81% of sodium sulphonate, 13!.% 
of inorganic salts and 6|%' of water. By treat- 
ing it with hot air, it was readily and com- 
pletely dried. 
35 EXAMPIE 4. 

10 kilograms per hour of a sulphonation 
mixture, produced by sulphonating a mcno- 
allgdrben^e having 12 carbon atoms in its 
alfcyl side chain and consisting of 90% by 
40 weight of sulphonic add, 7l%t by weight of 
sulphuric add and 3% by weight of water, 
was heated to 40' C. and spra]^ through a 
nozzle placed in the upper part of a tower 
4 metres in height and 2 metres in diameter. 
46 The spraying or atomization of the su^hona- 
tion mixture was effected by means of a 
current of air diarged with very finely 
pulverized anhydrous sodium carbonate, the 
carbonate being injected into the tower at the 
50 rate of 2.7 kilograms per hour. Through a 
second nozzle placed directly adjacent to the 
first nozzle, 1 kilogram per hour of water 



was simultaneously sprayed into the tower. 
40 m' of air heated to 40" C were also 
simultaneously blown tangentially iato die 5& 
lower part of the tower. The reaction product 
collected at the bottom cf the tower and after 
1 hour it was completdy neutral The re- 
action product was contmuously removed 
from the tower at such a rate as to give the 80 
reactants a residence time of approximately 
one hour in the tow^, the reaction product 
being thereafter completely dried by a hot air 
blower. The product contamed 86.5,% by 
wdght of sodnim sulphonate and 13.5% by 65 
wdght of inorganic 4lts. 
What we claim is: — 

1. A process for the neutralization of a 
sulphonic add, which comprises intunatdy 
admixmg the add with a dry carbonate and/or 70 
hydroxide of an alkali-metal by sprayiag the 
reactants simultaneously and in finely divided 
form into a reaction zone. 

2. A prdce^ according to daim 1, in which 
the neutralization is effected in the presence of 76 
a quanti^ of water, not substantially in excess 

of 15% by weight of the add. 

3. A process according to. claim 2, in which 
the water is introduced iuto the reaction zone 
together with the add. ^ 80 

4. A process according to claim 2 or claim 
3, in which part of the water is introduced 
into the reaction zone separatdy from the 
reactants. 

5. A process according to any one of the 86 
preceding daims, in wMdi the neutralized 
add is compktdy dried. 

6. A process according to any one of the 
preceding claims, in *whidi a hot gas is 
blown into the lower part of the reaction 90 
zone. 

7. A process according to any one of the 
preceding daims, in which the reactants are 
sprayed iipwardly mto the reaction zone. 

8. A process for the neutralization of a 95 
sulphonic add, substantially as hereinbefore 
described \rith reference to any of Examples 

1 to 4. 

9. A neutralized sulphonic add whenever 
prepared by the process of any preceding 100 
daim. 

EDWARD EVANS & CO., 
14—18, High Holbom, London, W.Cl, 
Agents for the A|>plicants. 
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